A sensitive fluorescence intensity assay for deubiquitinating proteases using ubiquitin-rhodamine110-glycine as substrate.
The dynamic modification of proteins with ubiquitin is a key regulation paradigm in eukaryotic cells that controls stability, localization, and function of the vast majority of intracellular proteins. Here we describe a robust fluorescence intensity assay for monitoring the enzymatic activity of deubiquitinating proteases, which reverse ubiquitin modifications and comprise over 100 members in humans. The assay was developed for the catalytic domain of human ubiquitin-specific protease 2 (USP2) and human ubiquitin carboxyterminal hydrolase L3 (UCH-L3), and makes use of the novel substrate ubiquitin-rhodamine110-glycine. The latter combines the advantages of a high dynamic range and beneficial optical properties. Its enzymatic behavior is characterized by the kinetic constants K(m)=1.5 microM, k(cat) = 0.53s(-1) and k(cat)/K(m) = 3.5 x 10(5)M(-1) s(-1) for USP2 and K(m) = 34 nM, k(cat)=4.72s(-1), and k(cat)/K(m) = 1.4 x 10(8)M(-1) s(-1) for UCH-L3. This new assay is suitable for inhibitor screening and characterizations, and has been established for the 384-well plate format using protease concentrations of 120 pM for USP2 and 1 pM for UCH-L3 and substrate concentrations of 100 nM for both enzymes. Due to the low protease concentrations and high sensitivity, this assay would allow the determination of inhibitory constants in the subnanomolar range.